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CAVE MINERAL DATABASE: A JOINT COLLABORATION BETWEEN GEOLOGISTS,
LIBRARIANS, AND PROGRAMMERS
BEVERLY CAGGIANO1
BOGDAN P. ONAC2,3
TODD CHAVEZ1
(1) University of South Florida Libraries, 4202 E. Fowler Ave., LIB 122, Tampa, FL 33620, USA
(2) Department of Geology, University of South Florida, 4202 E. Fowler Ave., SCA 528, Tampa, FL 33620, USA
(3)“Babeş-Bolyai” University Cluj/”Emil Racoviţă” Institute of Speleology, Clinicilor 5, 400006 Cluj, Romania

The Cave Mineral Database (CAMIDA) is a collaborative project of the University of South Florida Libraries, UIS’s Cave
Minerals Commission, the Karst Information Portal, “Emil Racoviţă Institute of Speleology (Romania), and the Karst
Research Group at University of South Florida (USA). CAMIDA is an open-access collection of geological, mineralogical,
crystallographical, and protection/conservation information on all minerals discovered in caves (including lava tubes)
around the world. It holds and organizes large amounts of information (including polarizing, scanning, and transmission
microscope photos), and makes any item immediately accessible. It also provides links to many other integrated database of
Raman spectra, X-ray diffraction and chemistry data for minerals. CAMIDA was created under CollectiveAccess
management application using PHP scripting language.
CollectiveAccess (formerly the OpenCollection project) is an open-source collection management application that allows
users to catalog, publish, and disseminate diverse collections and data. This diversity is illustrated by the variety of
successful projects based on the application including the Berkeley Natural History Museum’s anthropological artifact
collection database (over 600,000 objects), the media collections of the Center for Biodiversity Conservation (American
Museum of Natural History), and the Frick Collection and Frick Art Reference Library.
CollectiveAccess is designed to manage large, complex collections with dynamic cataloging requirements that require
varying metadata standards to describe diverse digital content formats. The public interface and all management tools are
completely web-based and thus cross operating system boundaries and facilitate distributed contribution of content and
associated metadata. The application utilizes PHP programming (version 5.2.3 or higher) and runs on Apache web server
configurations. The application’s public interface can be exhaustively modified to meet specific user-experience
requirements. CollectiveAccess supports authority tools to manage content attributes, controlled vocabularies defined by the
targeted research community, and georeferencing using KML/KMZ file exports from such resources as Google Earth.
There are at least three reasons for creating such a Web-based mineralogical database: (1) the data (various information and
images) can easily be archived, (2) to keep the database updated takes a shorter time and less money than printing new book
editions, and (3) being an open-access database, more cavers and scientists can add and use the data therein.
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Some history …
Moore (1970) – 68 cave minerals
Hill (1976) – 80
Hill & Forti (1986) – 173 (86)
Hill & Forti (1997) – 255 (125)

Since CMW2, 27 additional minerals were described
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Advancements in analytic facilities
New cavities (H2S, hydrothermal or, skarn-related)
Increasing interest for earthy masses and crusts

Types of reactions that may take place in the cave environment
(White, 1997)

(1) dissolution/precipitation (e.g., calcite, gypsum);
(2) hetero- or homogeneous acid/base reactions (the MgO-CO2-H2O system,
carbonic acid);
(3) phase transitions (aragonite/calcite inversion)
(4) hydration/dehydration (e.g., mirabilite/thenardite, brushite/monetite, etc.);
(5) redox reactions involving mainly manganese and sulfur.

Systematic & occurrence
•
•
•
•
•
•
•
•
•
•

Minerals most likely to be encountered in a “normal” cave environment
(i.e., limestone, gypsum or salt caves) belong to nine chemical classes
Native elements: 1 (S)
Sulfides: 13
Oxides & hydroxides: 9 / 22
Halides: 12
Carbonates & nitrates: 28 / 11
Sulfates: 69
Phosphates, Arsenates & Vanadates: 59 / 6 / 8
Silicates: 29
Organic minerals: 9

 Speleothems: a general term used to describe cave mineral deposits
(stalagmites, stalactites, soda straws, flowstone, crystals, etc.);
 Earthy-masses (unspectacular, unobserved, ...)

Why study cave minerals?
A few reasons why cave minerals are of interest and data bases are needed
•

1. Caves are natural underground laboratories where crystal growth
processes can be observed.

•

2. Studies of crystallography and mineralogy of cave minerals provide
invaluable insight into the chemical and physical conditions existing
within various cave environments.

•

3. Many caves provide a unique set of conditions that allow the
deposition of a suite of exotic minerals; many of them are restricted to
only such particular cave settings and are never found in the outside
world.

•

4. The mineral assemblage present in a given cave can sometimes be
used as diagnostic criterion of the cave speleogenetic pathway.

•

5. Calcite speleothems in caves are well suited for U-series dating;
carbon and oxygen isotopic variations in speleothems combined with
changes in calcite crystal fabric are powerful tracers of Quaternary
paleoclimate.

•

6. Oxygen isotope analyses and fluid inclusions in hydrothermal-related
cave minerals (e.g., quartz, barite, malachite, etc.) provide solution
temperature at the time of deposition.

•

7. Studying the variations of 34S/32S (34S) in cave sulfates (e.g.,
gypsum, barite, celestine, etc.) allows the discrimination between
vadose, bacteriogenic or hydrothermal origins.

•

8. Some cave minerals play an important role on reconstructing
landscape evolution (e.g., calcite, alunite, etc.).

•

9. Supporting evidence show some mineral assemblages were
precipitated in caves with the aid of various microorganisms.
Deciphering the geo-microbiological processes involved on their
deposition may help our understanding of the caves as life
environments.

Early cave minerals databases (Jill Rowling)
http://www.speleonics.com.au/jills/bymineral/mineraldb.html

Early cave minerals databases (Bogdan Onac)
General data

Early cave minerals databases (Bogdan Onac)
Mineralogical data

Crystallographical data
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Cave Minerals of the World is an
Open-Access, Open-Source Project

And an element of the
library’s Karst Information
Portal (KIP) initiative

Open-Access
“A publication model wherein neither readers nor a reader's institution are charged for
access to articles or other resources. Users are free to read, download, copy,
distribute, print, search, or link to the full texts of these articles. The only constraint on
reproduction and distribution, and the only role for copyright … should be to give
authors control over the integrity of their work and the right to be properly
acknowledged and cited.”
-- Library of Congress

Why is the Library Involved?
Professional objectives and priorities
drive our desire to understand “how
scholars work and the systems, tools,
and technology to support the
evolving work of the creation,
personal organization, aggregation,
discovery, preservation, access, and
exchange of information in all
formats.”*
*Adapted from the ACRL’s Strategic Priorities

Also …
• Ethical considerations
• Economic pressures

Ethical Considerations
Rick Johnson’s “Circle of Gifts” unites
information producers and the society
that supports them ….
Status quo:
- Faculty/students produce research
- Publishers/database vendors package
- Libraries purchase the results

Vitek Tracz, chairman of the Science Navigation Group and founder of BioMed
Central states the ethical case succinctly:

“Since OA is plainly beneficial to society there is an
ethical reason for insisting that it happens.”

2005-06

Growth of Electronic Collection Costs
Erosion of Print Collection Expenditures

Electronic
57%

Economic Pressures
Print
43%

Digital information costs are escalating …

+6-12% annually
… well above the rate of the Consumer Price
Index (+3.8 percent in 2008).

2006-07
Print
40%
Electronic
60%

2007-08
Print
27%

Electronic
73%

Digital collection cost increases erode the
library’s ability to purchase traditional
collections.
For example, 2008-09 book-per-student
purchases were down 19 percent over the
previous academic year.

CollectiveAccess*
(formerly OpenCollection Project)
• Empowers users to catalog,
publish, and disseminate
diverse collections and data.
• Supports multiple metadata
schema, content attributes,
and controlled vocabularies.
• Web-based and interoperable
across platforms; programmed
in PHP.

Other users include …

The Frick Collection & Art
Library – images and art
objects
Media collections
for biodiversity
programs
Oral history archive,
interactive land use
map, and film/image
archive

Digital assets and
objects related to the
events of 9/11

*http://www.collectiveaccess.org/

Cave Minerals of the World - an interactive database at USF

Mineralogy section
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Crystallography section
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Related info

We wish to thank Carol A. Hill, Paolo Forti, and members
of the Cave Minerals Commission within UIS for their feedback.
We also thank CollectiveAccess developer Seth Kaufman for his
willing assistance throughout the implementation.

Thank you !

